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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract: 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8. 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7- Movable supporting unit is in the form of two eccentric one relative to another 
cylinders 13. 14. Cylinder 13 with larger diameter Is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA JJJ1H PA3BAJlbUOBIJBAHMfl YCTPOMCTB M3 nPOd>WJlbHbTX TPVB 
(57) Abstract 

Mcnojib30Baraie: p/m pa3Bajit>aoBbi Bairns ycrpOHCTB H3 rrpo^nntiH^rx Tpy6 (nepeKpbiBaTenew, noflBecoK 
xboctobh&ob. $uribTpoB w T.R.). ycraHaBJinBaeMbix s cKBajKMHC. CymBOCTb M3o6pere«ii^i: BajibiipBKa 
co^epMHT Kopnyc (K) 1 c ueHTpajibHbiM RaHanoM 4, b hjokhcm uacrw kotodopo ycraHoaneH nrryuep 5. B 
CTenKe K BboiojiHeHBi yrvry6jieHj«i 6 w 7, b Koropbix c noMOtrcbio onop 8 h 9 ycTanoBneiibi Tpw Bajibuyionijoc 
aneMeirra (B3). FlpmieM onopbi 8 R&yx B3 ycraHoaneHbi b yrny6ntmsix 6 K nenoABUHCHo, a onopa 9 B3 12 - c 
B03M0»HOCTbio paAMajibHorx) BbiRBiuseroiH mo yrjry6neHKR 7. n oj\ bktkh an onopa Dunioniieiia b nn#e flayx 
3Kci;eHTpinmbix orHocuTenbHO APyr npyra munm^poB (II) 13 w 14. npjwew U 13 c 6anbinMM AwaMerpoM 
ynjiOTHeH oTHOCWTenbHo era new Kopnyca 1, a U 14 c MeHbnniM jn/iaMCTpoM BbicrynaeT b ueiiTpajibiibiii 
Kaiian 4 K m wMeer Kananbi, coo6co;aioinjie i;eirrpajibubni Kaiian 4 c rMApanrnraecKOH KaMepoii 18. 
o6pa3OBaHH0ft creHKaMM yrnyGjieHWH 7 m -ropueBbiMH noeepxHOCTHMii U 13 w 14 noAHHJKHoft onopbi 9. Taxoc 
KOHCTpyK thbi ioe Bbmonneroie BanbuoBXH o6ecne*niBaeT qejib - noBbnuenwe KauecTBa w Ha^eTKHocTw 
ycTaHOBKM ycrrpoftCTB H3 npo4>wjibHbix rpy6, a Taxmc noBbtmeHwe pa6oTOcnoco6nocTn caMoft Bam^oHKM it 
BO3M07KH0CTb pacmnpemin Auana3ona pafottero fluawerpa. 1 3. n. 4>-Jibi- 4 vm. 



Description |OnHcaniie H3o6pcxcHH5i|: 



M3o6pCTcmic otuochtch k oCxnacTK 6ypejniH h KanirraribHoro pcMOirra ne(J>THHbix m ra30Bbix CRBamwn u 
npeAHa3HaMeH0, u MacTHocni, u/ih pa3BanbupBbioaHMn ycrpoftcTB no npo<l>mibHbix Tpy<3, ycTaHaenHBaeMbix 
o CKBa»raie npw roonniniH 30H ocjiOTKHeiooi, D03nitKajoimoc n npouecce oypemiH ckbsukwh m npu 

BOCCTaHOBJieHMM rCpMCTMMHOCTM o6caA»bLX KO/IOIOJ. 

WoDecrua BajibupBxa /ym pa3Ba/ibu^Bb[BaiiiiH ycTpoMcre 113 npo<}>itribHbix Tpy6. co^epwan;aH Kopnyc. 
npMcnoco6neHHt>ifi a>i>* coc^h^ciimh c kojiohhow 6ypnnbHwx *rpy6, c ijeHTpanbHbiM KananoM h 
yrnyfoeHKHMM d ctciikc, d KOTopbtx ycTanoBnenbi c noMombio onop rpw Banbuywiinra anexienTa. 

HeAOCTaTKOM rroro ycrrpoHCTBa hbjihctch to. hto BanbuyiomHe sneMeiiTbi npu p a3BanbupBbLBaiiHii Tpy6bi 
noA RtPicrnvieM ynpyroro aneMeHTa iioctorhho HaxoAHrcn b o^hom nonomeHMH. IloyroMy npw 
Heo6xoAKMOCTH CHM3HTb paAwajibHbie Harpy3KH iia npo^mibKbrii nepeKpbinaTenb npu ero ycraiiOBKe b 
CKoaHonie, nanpwwep, npu peMoirre nonpe 7&j\tKKM o6caA«ow kojiohhw d bmj\c meneBOH nep4»panMw, j\aman 
aanbupexa HenpMMeHMMa. nocKOJibKy H3-3a hcbo3Mo?khoctw chmxcchmh paAwaribHOM Harpy3KH Ha oocaAHyw 
KOJioiniy npoMcxoAWT ee AanfcJHewinee paapymeHMe. 

3aAa^ew M3o6perenKH nnnnerrcH noBbnueHMC KaMCCTDa n naAeHuiocTH y<rranOBKM ycrpoMcroa 113 
npo<j)KjibHbix Tpy6, ycraH aBJiHBaeMbix b CKBajKUHe npw m30jihhwm 3oh ocjioKHeHHfi, B03HMKaK>n3nx b 
npouecce 6yperaiH ckbsltrmh, h npw BoocTaH 0 an eroiM repMCTiraHocrn oocanjibix kojiohh. a TaKxe noBbraieime 
HaAe«HOCTH w pa6orocnoco6HocTM eanbuoBKH w otfecnenenne bo3M0>rhocth pacurwpeHMH nwanasotia 
pa6oMcrx> AHaMCTpa 6e3 w3mchchmh njiaMeTpa Kopnyca Aaimoro nmopa3Mepa cawow BanbuoBKM. 

TexHH^ecKMM pe3ynbTaT AocTKraera tcm, mto b Banhi;oBKC wlh pa3BanbUOBbiBami« ycTpoucTB H3 
npo^mibHbix Tpy6, conepjKameK Kopnyc. npHcnoco6/ieinn>iM n/in coenHHeHMH c kohohhoh 6ypHJibm>ix Tpy6. c 
ueHTpanbHbtM KaHanoM m yrny6neHiiHMM b ctchkc b Koropbtx ycTaHoeneHbi c noMombio onop Tpw 
BajibuyionDix 3/ieMCHra, onopa oniioro Banbnyion;ero aneMeirra ycxanoaneHa b yrjiy6jieinnr Kopnyca c 
B03MO>KHOCTbJO paAwanbHoro BbtABioKenwfl H3 Hero. PaAwajibHO noflBHKHan onopa BbiflBiDKHoro 
BajibnyioiAcro sneMeHTa mojkct 6biTb Bbmonnena b ew^e floyx nnaMerpajibHO paanoeejiKKHX n^unnnnpoB, 
3KCiX€BTpMMHbix OTH0CMT€JibH0 npyr npypa. npMMCM BjuiMHAP onopbi c 6ojibaniM niiaMCTpoM ynnoTiieii 
OTHOCKTejibHO Kopnyca m o6pa3ycr co creHKaMM yrnytncv&w rHApaBm^iecKyio KaMepy, coo6meHHyio c ero 
ueHTpanbHbtM KananoM. 

Ha 4) nr. I npeAcraBJieH o5iamm bma BanbupoKM; Ha 4>wr. 2 pa3pe3 A- A iia (J) nr. 1; Ha <J»nr. 3 pa3pe3 B-B Ha 
<j,Hr. l; Ha 4»wr. 4 o6canHa« KonoHHa c ycraHOBneHHbiM npo<J)MnbHbDvi nepeKpbiBaxejieM c noMOu^jo 
oraicbiBaeMOM Ban bUpBKii . 

BanbuoBxa n/iH pa3Baribu;0BbiBaHiiH ycrpOHCTB to npo^HJibHbix Tpy6 coAep^rr Kopnyc 1 c pe3b6oH 2 Ann 
npKcoenMHeHKH ee k Kcxnoinie 6ypwibHbtx Tpy6 3 m L;eHTpanuibiM KananoM 4. B mcmneu uacro KOToporo 
ycraHOBneH mTyuep 5. B ereiiKe Kopnyca 1 BbmonneHbi yrjiy6neHHH 6h7,d Koropbix c noMonxbio onop 8 w 9 
ycraHOBneHbt oanbuyioEawe aneMeirrw 10, 11, 12. IlpwxieM onopbi 8 R&yx BaJXbuyioiincf aneMeHTOB 10 m 11 
ycraHOBJieHbi b yrnyujieHMHX 6 HenoABWTKHO. a onopa 9 Banbuywinero aneweHTa 12 c B03MomuocTbio 
paAwajibHoro Bbnx bmjk chuh h3 yrny6jieHMH 7. noABJUKHan onopa 9 Banbuyion;ero aneMeHTa 12 BbmonneHa b 
BMAe ppyx 3 KcueH TpHMHbi x OTHOCHTejibHoro APy 1 ^ u>inMHApoB 13 w 14, HMeioraMX pa3HL,ie ^nawerpbi. 

npiraeM inuTHHAp 13 c 6ojxhamM A^aMeTpoM ynjioroeH oniocHTenbHO ct€hkm Kopnyca 1 c noMonpjo 
ynnoTHeiDW 15. a uyvrmxjip 14 c wciibimiM AMawerpoM BbicTynaer B L^eHTpanbubdi Ran an 4 Ropnyca 1 Mcpeo 
OTBepcTHC 16, Dbmonneinioe b creHKe, 11 HMeeT Kananbi 17, coo6nxaioiAMe AeHxpanbHbrii Kanaji 4 Kopnyca 1 c 
rwApaenHMecKow KaMepoii 18, o6pa30BaHHOH miinaMii oToepcrun 16. yrnyOJieHHH 7 b Kopnycc 1 w 
TopucobiMH noBepxHOCTHMH ujuiwHApoB 13 h 14 noABHXHOH onopbi 9. 

Pa6ora BanbHOBXH hohchhctch na npMMepe BoccTaHOBJieimn repM ctmmhoctm oocaAnow nonoinibi npw 
o6pa30BaHHM o new Tpetmnibi. 

B 30He 19 napynieHKH repMeniMHOCTK oocaAHOH Konoiniw 20 npenBapwrejibHO ycTaHaHraraajoT 
nepeRpbusaTejib 21 M3 npo^nribHbix Tpy6. ny-reM pacuinpejoin ero MaBJicnncM »hakocth. 3aTeM 11a Konoinie 
6ypnnbHbix Tpy6 3 BiiyTpb nepcKpbiBaTenn onycKawT BafibAOBKy n BpanjeHMeM, c noAaMew bhm3 kojiohhw 
eypwnbHwx Tpy6 3. HatncnaioT pa3BaJibupBL,iBaTb npo^iiuiwiwc Tpy6bi nepeKpbiBa'rejm 21 c oAHoepeMeimoM 
npoMbiBKow ^KMAKocTbK). 3aKa t mBacMOM b Tpy6bi noA AanneittieM. Hpw 3T0M, b ueHTpajibnoM Kaiiarie 4 
Kopnyca I, 6naroAapn HanwMiao urryuepa 5, a 3 ^^ 10 ^ »m;;koctm no3pacraeT oo^AeiiCTByn Mepe3 
OTBepcrwe 16 b CTenxe nopnyca 1 n Kanajibi 17 b uvuimiApe 14 iioabiokhom onopbi 9 na TopueBbie noBepxnocTw 
nMnHHApon 13 n 14, DWflmiraeT nani>uyronxnM sneMeirr 12 M3 yrnyfineimn 7 Kopnyca j\o ynopa n creimy 
nepeKpbiBaTenn 21. OAnoupeMcinio iicduruvukhiac Bajibnyiomiic sneMeiiTbt 10 m 11 TaK»e ynwpaioTC5i b 
CTCHKy nepeKpwBaTejin. Hanee, nan i>uyK) tone aneMeHTbi boa acmctbmcm co3AaHHoii paAwajiHHofl Hai^py3KH. 
npoKaTHieawcb no raiyxpcinieii noocpxHOCTM npocJiMnbJu^ix Tpy6, paaBanbupoBiBawx mx h njionio 
nptmaxbiDaioT k ctchkc oCcaAnon Konoinibi 20. Ilpw no^xoAe k oohc 19 napynienMH repMernMHOCTM oOcaAMOM 
Kojioinibi 20 AaiviciiMC npoMbinownoM jrwakoctm ciramaioT a<> MMiiMManbiioro, npw kotodom ne npowcxoAWT 



Bbtneuxterota pajjMam«HO-nonBM7KHono Bajitqyiomero aneMeHTa 12 W3 Kopnyca 1. m pa3BanbaoBbreaHwe 
npo4>HJitrfibtx Tpy6 Dcpyr RO o6pa30Baiam MHHMMajibiioro A MaMeT P a RByusi cucjRiibiMit i leui^moiimj ll>i^«i 
BanbuyiomiiMM aneMeirraMM 10 h 11 h Bbi#BnraiomnMCH 3JieMeirT0M 12, Korna on HaxonjiTCH B ncxonuoM, lie 
BUABKHyroM nojioweHMii. npn dtom pe3b6ooue coe^mieiom np<x}>nn bubtx Tpy6 nepcKpbiBaremi 21 TaKKe 
pacnmpfDOTCH AO BHyTpcHHero AwaMerpa npcxfrwjibHbtx Tpy6. o6pa3yeMoro rrpw wx pa3Ejanij^oQi>ma>i™ b 
30i te iiapyuieimn, hto ciamtaeT no mkhhm a/i bhom BejinuHHbi naaneuMe Ha CTeiocy o6ca^novi Koiioimbi 20 b 
30He 19 HapytneHM5i ee repMeTWHHOcrw. 

riocne npoxoaneinm 3ouj>i 19 iiapyuiemui repMenwHOCTH, rne onacnocTb pa3pymeHMH o6ca^HOM KOJioHHbi 
orc>rrcTByeT» bhobjl> nonHHMajor Rannemiz npoMbiBOHHoft «nnKocTH m paoBa/ihuoBbiBaKHe nepeKpbioaTcnH 
Be^yT no TCXHOJiorHM, oimcaHHOM Bbnue. 

flo OKOHHaHHW pa3 Oajl bUO BblBaHH* EOTXOHHy 6ypMabHbIX Tpy6 3 C BaJIbUOBKOH nOflHHMaiOT H3 CKBaKHHbl. 



Claims (OopMyna H3o6percuii«]: 



1. Bantj^oBKa f\rtsi pa3Banij^0FJi3iiiajmn ycrpoficrB W3 npo<l»uibiibix ipy6. conepmamaM nopuyc. 
npwciiocoGtneiniwH n/Lfl coemmemw c kojiohhoh GypvuibHbix Tpy6, c ueHTpanbbHbiM KaHanoM m 
yrny6jieHMHMM b creiiKe. b KOTopbix ycranooneinj c noMombio onop TpH oanbnyioiniix 3/ieMeirra, 
<yrnMM3aou\asicfi TeM. uto onopa onHoro Banbijyiomero aneMeirra ycraiiooneHa B yrjiydneuMH KOpnyca c 

903M0^HOCTbJO pa^HanbHOPO BblABHTKeiBlft H3 HCTO. 

2. BanbuoBKa no n. 1, oTjiHMaiomancH TeM, mto panwajibHo no^awLWHaw onopa BbajBUXHoro Bajiwjyioinerx) 
aneMCHTa BbtnojiHena b Hune ^eyx jjMaMeTpanbHO pa3H0BenHKHX bujihh/hjob, 3Kcn;crrrpiTqHbix oraocHTejibHO 
APy^ APy^ 2 ^ npxraeM upurwn£j> onopbi c 6ojibunnM nwaMCTpoM ynnoTHeH ornocMTejibHo KOpnyca u o6pa3yeT co 
creHKaMH yrnyojieHHH b Kopnycc rH^paarortiecKyio Kawepy, coo6meHHyio c ero neirrpanbHbiM KaHanoM. 



Drawing(s) |McpTC3KMl: 





cputl 



5-6 




RU 2064357 CI 



(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1 , and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 1 2 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 11 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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